Collateral axonal projections from hypothalamic hypocretin neurons to cardiovascular sites in nucleus ambiguus and nucleus tractus solitarius.
Hypocretin-1 (hcrt-1)-containing axons have been shown to have an extensive distribution within the central nervous system, although the total number of hypothalamic hcrt-1 neurons has been shown to be small. This suggests that hcrt-1 neurons may innervate central structures with similar function through collateral axonal projections. Retrograde tract-tracing techniques combined with immunohistochemistry were used in this study to investigate whether hypothalamic hcrt-1-containing neurons send collateral axonal projections to cardiovascular sites in the nucleus of the solitary tract (NTS) and in the nucleus ambiguus (Amb) in the rat. Fluorogold- (FG) and/or rhodamine (Rd)-labeled latex microspheres were microinjected into either the NTS or Amb at sites that elicited bardycardia responses (L-glutamate; 0.25 M; 10 nl). After a survival period of 10-15 days, the rats were sacrificed and tissue sections of the hypothalamus were processed immunohistochemically for the identification of hcrt-1-containing cell bodies. After injection of the tract-tracers into the NTS or Amb, retrogradely labeled neurons were observed within several hypothalamic regions; the paraventricular hypothalamic nucleus, lateral hypothalamic area, perifornical hypothalamic area, and posterior hypothalamus, bilaterally, but with an ipsilateral predominance. In addition, after NTS injections, retrogradely labeled neurons were found within the ipsilateral caudal arcuate nucleus. Of the total number (1107+/-97) of hcrt-1-immunoreactive neurons found bilaterally within the lateral and perifornical hypothalamic nuclei, 7.9+/-1.4% were found to be retrogradely labeled from the NTS, 16.4+/-1.8% from the Amb, and 3.1+/-0.5% from both medullary sites. Hcrt-1 neurons projecting to the NTS were found mainly in and around the perifornical hypothalamic region, with a smaller number in the caudal lateral hypothalamic area. On the other hand, those innervating the Amb were primarily observed within the caudal lateral hypothalamic area, with a smaller number in the perifornical hypothalamic area. Neurons with collateral axonal projections to NTS and Amb were observed within two specific hypothalamic areas: one group of neurons was found in the perifornical hypothalamic area, and the other was observed in the lateral hypothalamic region just dorsal to the retrochiasmatic component of the supraoptic nucleus. These data indicate that axons from hcrt-1 neurons bifurcate to innervate functionally similar cardiovascular-responsive sites in the NTS and Amb. Although the function of these hcrt-1-containing hypothalamic-medullary pathways is not known, they likely represent the anatomical substrate by which the lateral hypothalamic hcrt-1 neurons simultaneously coordinate autonomic-cardiovascular responses to different behaviors.